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Abstract 

 

This paper estimates the returns to an additional year of advanced undergraduate 

education among students who would otherwise graduate with a bachelor’s degree using 

administrative student records merged with survey data on earnings from the largest public 

university in Singapore. We use a regression discontinuity design that exploits the fact that 

in some faculties, enrollment in the fourth (honors) year is governed by a grade-based 

eligibility rule. Students with average grades in their third year just above the threshold are 

significantly more likely to complete the fourth year and have higher earnings after 

graduation relative to students who narrowly missed the grade cutoff. The implied earnings 

return to the additional year of college is about 12% six months after graduation. Linked 

administrative tax data confirm persistent gains in the longer run for at least 4 years after 

graduation. Moreover, the return remains substantial even after the university lowers the 

threshold to encourage more students to enroll in the fourth year, suggesting an effect not 

entirely driven by signaling of student ability. 
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1. Introduction 

 
A large literature in economics focuses on estimating the causal relationship between schooling and 

earnings. It is widely believed that the economic returns to higher education remain substantial, even in 

high-income countries where a non-trivial share of the population have tertiary education (Montenegro 

and Patrinos, 2014; Psacharopoulos and Patrinos, 2018). An important policy consideration is how to 

structure university education to improve the labor market prospects of students. Indeed, there is 

considerable variation in the length of time it takes to complete a college degree across countries, ranging 

from three years in most Western and Southern European countries (with the exception of Spain) to four 

years in North America and most of Asia (with the exception of parts of Canada and the former British 

colonies). Several countries such as Australia, Belgium, New Zealand, Singapore, and some universities 

in Canada also have a “hybrid” system, with general bachelor’s degree courses that are designed to be 

completed in three years, and the option of an additional year of undergraduate education at a more 

advanced “honors” level. There is a growing literature that documents large returns to college admission, 

college quality, and college persistence, suggesting that policies that encourage students to enroll and 

persist in college can yield potentially large benefits; nevertheless, there is considerably less work 

examining the optimal length of a college degree, and whether students with a college degree would gain 

from an additional year of undergraduate education. Given the variation in the length of a bachelor’s 

degree across countries and academic institutions and the high cost of college education, it seems natural 

to ask what labor market benefits an extra year of college education confers. 

 

This paper provides direct evidence on the labor market returns to an additional year of undergraduate 

education by exploiting a unique feature of the curriculum structure at the largest public university in 

Singapore – the National University of Singapore (NUS) – where the eligibility of students in some 

faculties (namely, Arts and Social Sciences, Business, and Science) to enroll in a fourth year, at a more 

advanced “honors” level, is based on their exact cumulative average point (CAP) at the end of six 

consecutive semesters of study. Students who fail to meet the eligibility threshold or choose not to pursue 

the additional fourth year graduate with a regular bachelor’s degree after three years of study while those 

who qualify and choose to enroll in the honors year obtain an honors degree at the end of four years of 

study, contingent on maintaining a minimum CAP at graduation. Using a fuzzy regression discontinuity 

approach, we find that students who score just above the CAP threshold at the end of their third year are 

approximately 35 percentage points more likely to complete the fourth (honors) year and earn 

approximately 4.2% more relative to those who narrowly scored below the CAP cutoff six months after 

graduation. Taken together, this implies an earnings return of an additional year of (more advanced) 

undergraduate education of approximately 12%.  

 

The identification strategy would be invalid if students can precisely manipulate their CAP to fall above 

the threshold. 1 We find bunching in the density of students’ third year CAP at intervals of 0.5, including 

the 3.5 cutoff that determines entry into the honors year, which raises the concern of potential 

manipulation. We provide a variety of evidence that strongly suggests that the observed bunching is 

largely mechanical and driven by the grading rubric at NUS where the letter grades for each module are 

 
1 For example, one concern could be that since the eligibility threshold is public information, students might choose “easier” 

modules (e.g., those that are less competitive or have more lenient grading) or increase their effort in a module to get a higher grade 

such that their CAP would be more likely to exceed the 3.5 cutoff.  
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assigned in intervals of 0.5. In addition, we discuss how the grading policies at NUS make it difficult for 

students to precisely manipulate their CAP to fall above the honors year eligibility threshold. Finally, we 

show that predetermined characteristics – including proxies for students’ baseline ability and grade 

profiles before entering their third year – are balanced across the threshold, which further alleviates the 

concern that our results are driven by the systematic sorting of students close to the threshold.   

 

One would ideally like to further separate the returns due to the extra year apart from the “honors” 

designation. In our setting, this is not entirely possible since the extra (honors) year leads to the conferment 

of a bachelor’s degree with honors. Nevertheless, we argue that for many countries, this is precisely the 

policy-relevant margin since university systems that offer both 3-year and 4-year bachelor’s degrees 

would have to distinguish between the two tracks (which they do so in practice by designating the 

additional year as an “honors” year).2 We provide some suggestive evidence that the  “honors” designation 

alone is unlikely to be driving the observed returns conditional on completing the fourth year by showing 

that among students who are in a direct four-year program, there are no earnings returns to scoring just 

above the threshold governing the award of a degree with honors vs. a general (pass) degree at graduation. 

 

Next, we turn to the question of what drives the observed returns. On one hand, students who complete 

the additional honors year take a larger number of higher-level courses and acquire more knowledge and 

skills. Prospective employers may be willing to pay higher wages for the additional human capital 

accumulated by the honors students. On the other hand, if employers are not able to directly observe 

workers’ abilities, they may use the honors year as an ability signal and pay graduates who complete the 

honors year a higher wage even if the fourth year does not improve a worker’s productivity (Spence, 

1973). Since undergraduate education in many countries is heavily subsidized by the government, whether 

the observed returns are driven by human capital accumulation or signaling has important policy 

implications. To the extent that the returns are mostly derived from labor market signaling, this would 

suggest much more limited social benefits to the extra year of education. Moreover, it would also raise the 

question of whether there are less expensive ways for employers to learn about worker ability than through 

an additional year of education. 

 

In our setting, as is typical in the large literature that estimates the returns to education, it is difficult to 

precisely disentangle the role of human capital accumulation and signaling. Nevertheless, we use two 

features of our setting to provide suggestive evidence on the mechanisms. The first approach examines 

long-term effects as individuals acquire more work experience. If the observed returns to an additional 

year of undergraduate education are driven mostly by workers signaling their ability to employers, we 

would expect the returns to the signal to decline with years spent in the labor market as employers learn 

about the individual’s true quality and rely less on the signal (Altonji and Pierret, 2001; Lange, 2007; 

Khoo and Ost, 2018). In our data, we are able to follow students for up to four years after graduation and 

find that the estimated returns do not decline over this period.  

 

Second, we use a policy change that lowered the third year CAP eligibility threshold from 3.5 to 3.2 for 

cohorts that were admitted after 2011 to allow more students to enroll in the fourth year. If the returns are 

 
2Besides Singapore, countries where such undergraduate honors/non-honors degree programs are common include Australia, New 

Zealand, Scotland, and some universities in Canada.  
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mostly derived from labor market signaling, the entry of a group of lower performing students should 

dilute the value of completing a fourth year. Using the sample of the cohorts admitted between 2012 and 

2016 and a similar regression discontinuity design, we find that the estimated returns are of similar 

magnitude and not statistically different from that of the original higher threshold (3.5), providing further 

evidence that the returns are unlikely to be entirely driven by students signaling their ability. 

 

This paper is related to the large and growing literature that seeks to quantify the economic benefits of 

admission and graduation from college. Recent studies utilize grade thresholds that govern college 

admission or dismissal and a regression discontinuity approach to estimate the benefit of college 

admission, college quality, and college persistence. These studies generally find large earnings returns to 

gaining admission to a selective flagship public university relative to a less selective public university or 

a low-ranked public university (e.g. Hoekstra, 2009; Zimmerman, 2014) and substantial earnings benefits 

to persisting in college (Ost et al., 2018). The estimated earnings return to an extra year of schooling in 

college range from about 11% to 25% in these studies.3 Unlike the existing literature which typically 

captures the combined effect of years of education and the receipt of a bachelor’s degree, our focus is on 

estimating the returns to an additional year of college education among students who obtain a bachelor’s 

degree. In our setup, this includes both the effect of an extra year of college education and the “honors” 

designation that comes with it, which in practice is a relevant margin for colleges considering whether to 

structure their undergraduate degree as a three- or four-year program. In addition, while the prior literature 

typically focuses on low-performing or students at the margin of admission into less-selective or more-

selective public universities, we provide estimates of the returns to higher education for a group of students 

close to middle of the ability distribution since the eligibility threshold was set based on students 

maintaining a B average (CAP of 3.5 out of 5). 

 

2. Background and Data 

In 2018, Singapore’s resident labor force was 2.3 million, in which approximately 36.7% held a university 

degree.4 NUS, where our sample is drawn from, is the largest university and accounts for about 44% of 

the annual intake of undergraduates each year since the mid-2000. For the main NUS cohorts that we 

study, students who complete four years of undergraduate education are awarded an “honors” degree 

contingent on maintaining a Cumulative Average Point (CAP) of above 3.2.5,6 Some faculties – including 

the Faculty of Engineering, School of Computing, School of Design and Environment, etc. – only offer 

four-year, direct honors programs, and students enroll directly into honors programs at the point of 

admission. Other faculties, including Faculty of Arts and Social Sciences (FASS), the School of Business 

(BIZ), and the Faculty of Science (FOS), allow an exit at the end of the third year with a regular bachelor’s 

degree and reserve the honors degree for higher performing students. This is the focus of our analysis 

because the eligibility for a fourth year depends on whether the student passes a grade threshold.  

 

In practice, at the end of their third year in NUS, students with CAP scores greater than 3.5 are eligible 

 
3 An exception is Ockert (2010) who finds small and insignificant earnings returns to college among individuals at the margin of 

admission in Sweden in the 1990s. 
4 https://stats.mom.gov.sg/Pages/Labour-Force-Summary-Table.aspx  
5 The CAP reports the average grade of the courses a student has taken, similar to the Grade Point Average (GPA) system in US 

colleges, except that the range goes from 0 to 5 with a minimum of 2.0 to pass.  
6 For cohorts that enroll in NUS after 2011, the CAP requirement to graduate with an honors degree was changed to 3.0.  

https://stats.mom.gov.sg/Pages/Labour-Force-Summary-Table.aspx
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for the fourth-year courses, whereas students who fail to meet the CAP threshold can only graduate in 

three years with a bachelor’s degree. After enrolling in the fourth year, students are required to complete 

about 40 module credits and maintain a CAP of 3.2 to obtain an honors degree. Courses offered in the 

fourth year are typically pitched at a higher level and more field specific. Therefore, students are expected 

to deepen their expertise in a given field of study in the extra year of schooling.7  

 

Meeting the 3.5 threshold at the end of the third year does not imply that a student will obtain an honors 

degree. Students who score above the 3.5 threshold may choose not to enroll in the honors year. Even if 

they enroll, if their CAP falls below 3.2, they will have completed the fourth year, but fail to obtain a degree 

with an honors classification. Furthermore, students who score below 3.5 at the end of their third year may 

still be able to appeal and enroll in the honors year. Therefore, what we have here is a fuzzy regression 

discontinuity setting and we focus on the “intention to treat.” 

 

Our main sample covers seven cohorts of undergraduates admitted during academic years 2005/2006 to 

2011/2012 who have graduated from faculties or schools with grade-based rules for enrollment into the 

fourth-year honors program (i.e., FASS, BIZ and FOS).8 We merge student administrative records to the 

Graduate Employment Survey (GES), which is conducted about six months after graduation and contains 

information on students’ labor market outcomes. All public universities in Singapore participate in the 

survey and have to ensure that the sampling is representative of the graduating population and that the 

response rate reaches at least 70%. We further restrict our analysis to Singapore residents (citizens or 

permanent residents who form the vast majority of all NUS graduates) who were admitted from Junior 

College or Polytechnic (the main entry routes to NUS), and exclude those who report being self-employed 

in the graduate survey. Appendix Table A.1 presents summary statistics for the admin sample, as well as 

the merged sample with matched employment records. Across the key covariates, we find that the merged 

survey sample is generally comparable to the admin sample.9,10  

 

3. Estimation Strategy 

 

We apply a regression discontinuity approach based on eligibility rules for the fourth-year, honors degree 

program. The intuition is that students who are just above and just below the CAP threshold of 3.5 at the 

end of their third year are similar in terms of their ability and characteristics; however, scoring just above 

the threshold would increase the probability that a student completes an additional year of undergraduate 

education. Comparing the labor market outcomes of students just above and just below the threshold, any 

discontinuous jump in earnings at the grade cutoff can be interpreted as the causal returns to completing 

an additional year of education as long as any other confounding factors (e.g. determinants of job salaries 

such as motivation, family support) are continuous at the grade cutoff.11 A key identifying assumption of 

 
7 Coursework during the first three years is similar for students who complete either the regular bachelor’s degree or the four-year 

honors program. 
8 Together, these faculties account for between 52.9% and 54.8% of the undergraduate enrollment each year. 
9 While there are some significant differences in the average probability of obtaining an honors degree and age, in practical terms, 

these differences are very small relative to the sample means. 
10 We show that passing the 3.5 CAP threshold does not make students more or less likely to respond to the survey relative to those 

below the threshold (Appendix Table A.5). 
11 One possible concern is that exceeding the 3.5 CAP cutoff has an independent signaling effect on earnings (e.g., a student shows 

their CAP above 3.5 as evidence of skills). We compare students who scored just below and just above 3.5 CAP cutoff at the end 
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our RDD estimates is that absent the treatment (completing honors year), the average outcomes (wages) 

of the individuals would be smooth in the running variable (CAP at the end of third year), that is,  

individuals cannot fully manipulate the running variable. 

 

A standard test of manipulation is to check the density of the running variable (McCrary, 2008). The red 

circles in Figure 1(a) plot the density of students’ CAP by their third year. We observe bunching at several 

CAP thresholds, e.g., 4.5, 4.0, and 3.5. While such bunching could indicate manipulation; in this context, 

we argue that it is likely to be driven by the mechanical clustering of CAPs at intervals of 0.5 due to the 

grading rubric at NUS. As noted in previous work (e.g. Ost et al., 2018 and Zimmerman, 2014), GPAs 

tend to spike at whole numbers since there are more combinations that result in whole number GPAs than 

decimal GPAs. Similarly, in NUS, the grade points that correspond to the letter grades that students receive 

from each module are in intervals of 0.5 (e.g., A corresponds to a grade point of 5, A- to 4.5, B+ to 4.0, 

and so on until D which corresponds to 1.0, and 0 points for F). Such a letter-to-grading rubric implies 

that CAPs, the weighted average of module grades, would tend to spike at intervals of 0.5 since there are 

more combinations that result in those values. Lending support to this observation, we find that in 

semesters where 3.5 is not a critical threshold such as year 2, semester 2 or year 3, semester 1, there is still 

significant heaping around the same grade points (see Appendix Figure A.4). Furthermore in 2014, when 

the university lowered the threshold for honors year from 3.5 to 3.2, we continue to observe heaping 

around 3.5 and other 0.5 points even when 3.5 is no longer associated with the eligibility for the fourth 

year (Appendix Figure B.3). By contrast, there is little evidence of bunching at the new relevant threshold 

of 3.2. Finally, as illustrated by the blue crosses in Figure 1(a), we are able to replicate the observed 

bunching in simulation exercises with random draws from students’ observed grade distributions in the 

semesters prior to the end of their third year. This provides strong evidence that the observed discontinuity 

in the density around 3.5 is mechanically driven by the point intervals used in the grading rule. 

Moreover, we believe that there are institutional reasons that make it very difficult for NUS students to 

exert precise control over their CAP score at the end of third year. First, almost all undergraduate modules 

at NUS have a sit-down final exam component and the grades are curved. As such, a student’s grade 

depends on her relative standing in the class; hence it is unlikely that students can perfectly control the 

final value of their grades. Second, re-grades are extremely rare. Exams are graded anonymously and are 

not returned to students. The grades are released by a centralized system and grade changes are extremely 

difficult. In the rare case of re-grading, any changes must be justified by the module coordinator and 

approved by administrators. NUS considers mishandling of examination matters to be a serious 

misconduct. Third, the CAP is the weighted average of grades received across modules and becomes 

harder to manipulate as students proceed to the last academic year.12  

 

To further alleviate the concern of precise manipulation, we provide several quantitative analyses. First, 

we do not find evidence of discontinuities in the predetermined characteristics at the cutoff points. 

 
of their third but did not enroll in the fourth year and find no jump in earnings about six months after graduation, providing support 

to the exclusion restriction, i.e., passing the cutoff affects earnings primarily through the eligibility to the honors program. These 

results are available upon request.  
12 For instance, consider a student with a CAP of 3.4 in Semester 1 of his third year, (with roughly 100 module credits completed). 

If he scores the next higher grade (B) for all five courses (roughly 20 module credits) in the following semester, he will raise CAP 

by only 0.017. To meet the 3.5 cutoff, he will have to score grades two ranks above (B+) in all five courses. Considering that all 

course grades are curved, this is clearly no mean feat. 
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Importantly, individuals’ university admission score and their CAP in the first and second year of study 

are smooth at the cutoff point, suggesting that students just below and just above the threshold are similar 

in both baseline ability and grade profiles before entering their third year (see Figure 1(b), Appendix 

Figure A.2, Table A.4, and Table A.5 for the full set of balance checks). Second, we find little evidence 

that students below the threshold systematically exert more effort to meet the eligibility threshold. 

Students just below the threshold in the first semester of their third year obtain similar grades in the second 

semester of their third year as those who are just below the threshold (see Appendix Figure A.3).   

 

4. Results 

 

4.1 RDD Estimates 

 

Figure 2(a) plots the first-stage relationship and shows a discontinuous increase in the probability of 

completing the honors year at the CAP threshold of 3.5, providing support for our basic empirical approach. 

Nevertheless, the discontinuity is fuzzy–some eligible students choose not to enroll in the honors program 

possibly due to alternative career options or preferences for graduating early. Moreover, a non-trivial 

proportion of students who fall below the cutoff still end up completing the fourth year, indicating either 

that the eligibility criteria is not strictly enforced, or that our measurement of the relevant CAP has some 

error. As long as students and university administrators cannot finely manipulate CAPs in order to meet the 

eligibility, the fuzziness would contribute to a weaker first-stage, but should not bias the reduced form 

estimates. Figure 2(b) plots the reduced form relationship. Average monthly earnings among those working 

full-time exhibit a clear jump at the CAP cutoff of 3.5, indicating a positive impact from completing an 

honors year.13 

 

Table 1 reports the estimation results. All the models are local linear RD specifications with cohort and 

faculty fixed effects and use an optimal bandwidth of 0.2 CAP points to the right and left of the threshold. 

The first stage regressions show a precisely estimated increase of about 35 percentage points in the 

probability of completing a fourth year at the threshold. Further controlling for student background 

characteristics (e.g., age, race, gender, nationality, cohort, faculty, survey year) and test scores, we find that 

the estimated jump remains very stable, suggesting that selection around the threshold is unlikely to be 

driving our results. The estimates from the reduced form model indicate a statistically significant 4% 

increase in monthly earnings at the threshold. Taken together, the estimated impact of an additional year of 

undergraduate education on individuals’ monthly earnings is about 12% and very precisely estimated.14 

The 2SLS estimates are largely robust to alternative bandwidths (Appendix Figure A.1) and quadratic 

polynomials of the running variable (Appendix Table A.3).   

 

To account for the potential bias arising from non-random selection at the threshold, in Table 1, columns 

(7)-(9), we report the “donut RD” estimates that excludes observations near the threshold (Barreca et al., 

2016). The intuition is that concerns that the observed results are driven by students being able to exert 

 
13 In the GES, a full-time job is defined as working at least 30 hours a week for the 2005-2008 sample periods and at least 35 

hours a week since 2009. The majority of individuals in our sample follows the 35 hours definition as only about 1.6% of 

individuals responded to the survey in 2008 or earlier. As we find little effect on full-time employment (see Table A.2), our 

focus is on monthly earnings. 
14  We do not find significant effect on full-time employment; the coefficient is about 0.01 and statistically insignificant at 

conventional levels (see Appendix Table A.2, Columns (5) and (6)). 
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precise control over their third year CAP can be mitigated by focusing on the observations that are less 

likely to be affected by non-random selection. We show, in Appendix Figure A.5, that excluding the 

observations at the 3.5 cutoff and using a donut hole of 0.1 (0.05 to the right and left of the cutoff) 

eliminates the observed bunching in the CAP distribution. The donut RD estimates suggest a wage return 

between 11% and 14%. In addition, we do not find strong evidence of heterogeneous effects by gender 

and socioeconomic status.15  

 

4.2 Are the Returns due to the Additional Year or the “Honors” Designation? 

 

In interpreting the estimates, one might wonder as to whether the estimated returns are due to an additional 

year of more advanced coursework apart from the “honors” designation on a students’ academic transcript. 

It is difficult to separately identify both sources, since practically everyone who qualifies for and graduates 

with an additional year also earns an honors degree.16  

 

Nevertheless, we provide some suggestive evidence that the “honors” designation alone is unlikely to be 

driving the observed returns. For students admitted in direct four-year programs in the Faculty of 

Engineering, School of Computing, and the School of Design and Environment, they need to score above 

a grade threshold at graduation to obtain an honors degree, failing which, they graduate with a general 

(pass) degree without the designation. The threshold for final CAP is 3.2 for cohorts admitted between 

AY2005/2006 and 2011/2012 and 3.0 for those admitted from AY2012/2013 onwards.17 Comparing 

students who scored just above and below the threshold governing the award of a honors degree, we find 

little evidence of positive earnings returns among those who narrowly obtained an honors degree vs. a 

general (pass) degree (see Appendix Table A.6).18 These results suggest that the estimated returns from 

the honors year are unlikely to be driven by the honors designation, independent of the additional year of 

schooling.  

 

5. What Drives the Returns to the Additional Undergraduate “Honors” Year? 

 

In our setting, as is typical in the large literature on the returns to education, it is difficult to disentangle 

the role of human capital accumulation and signaling. On one hand, the honors year, by providing 

 
15 Appendix Table A.7 reports the results. The estimated returns for female and male students are 12.2% and 12.5%, respectively, 

and not statistically different. For socioeconomic status, we use receipt of needs-based financial aid as a proxy for low 

socioeconomic status. The estimated return is about 9.2% for students who received needs-based financial aid and 13.4% for 

those who did not. However, the difference between the coefficients is not statistically significant.    
16 Recall that students are required to score above 3.5 in their third year to qualify for the fourth (honors) year. Not surprisingly, 

practically all the students who qualify for a fourth year go on to score above 3.2 at graduation and thus obtain an honors degree 

(students who score below 3.2 at graduation obtain a general (pass) degree).  
17 The honors degree classification cohorts admitted between AY2005/06 and AY2011/12 is as follows: First Class Honors (4.5 

and above, plus at least A- on final project); Second Class (Upper) Honors (4.0 to 4.49); Second Class (Lower) Honors (3.5 to 

3.99); Third Class Honors (3.2 to 3.49); Pass (2.0 to 3.19); Fail (below 2.0). For cohorts admitted from AY2012/2013 onwards, 

the honors degree classification was changed to: Honors (Highest Distinction) (4.5 and above, plus other program-specific 

requirements regarding final project); Honors (Distinction) (4.0 to 4.49); Honors (Merit) (3.5 to 3.99); Honors (3.0 to 3.49); Pass 

(2.0 to 2.99); Fail (below 2.0).  
18 For cohorts admitted between AY2005/06 and AY2011/12, students who narrowly scored above 3.2 were awarded an “Honors 

(third class)” degree instead of a “Pass” degree. The negative earnings estimate (-3.9%) at the 3.2 cutoff could reflect a slight 

penalty placed on the “third class” designation even though the individual obtained an honors degree. The 3.0 cutoff for the later 

cohorts provides a cleaner test as those who scored above the 3.0 cutoff are awarded an “Honors” degree instead of a “Pass” degree. 

For these cohorts, the estimate of the earnings return at the cutoff is very small (0.9%), and not statistically significant.  
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specialized courses and training, may equip students with more knowledge and skills that improves their 

productivity in the labor market. On the other hand, the additional year may serve as a signal of young 

workers’ ability that employers value even if the fourth year does not add to graduates’ labor market 

productivity. Distinguishing these two channels is important for understanding the private vs. social 

returns to an extra year of publicly funded undergraduate education as well as the nature of wage setting 

in the entry labor market for college graduates. We consider two empirical tests that potentially allow us 

to evaluate the extent to which the observed wage returns are driven by human capital accumulation vs. 

labor market signaling.  

 

5.1 Returns to the Honors Year in the Longer-Term 

We begin by examining whether the effects of completing the honors year persist in the longer-term. If 

the observed returns are driven mostly by workers signaling their ability to employers, we would expect 

the returns to decline with years spent in the labor market, as employers learn about their true ability and 

rely less on the initial signal (Altonji and Pierret, 2001; Lange, 2007; Khoo and Ost, 2018). For example, 

Lange (2007) shows that employers learn about workers’ productivity quite quickly, with their initial 

expectation errors declining by about 50% within the first three years in the labor market.  

We obtain individuals’ annual income data up to four years after graduation from administrative tax 

records for four cohorts of students who were admitted to NUS between AY2005/2006 and 

AY2008/2009.19,20 Table 2 presents the estimated returns by year, up to four years after graduation. 

Compared to our main analyses using survey data collected about six months after graduation, the sample 

shrinks as long-run income records are not available (yet) for the more recent cohorts in our study. 

Therefore, statistical power is somewhat limited. Nevertheless, we observe a persistent wage premium 

after graduation and the magnitude of the estimated returns tend to be similar or larger than the baseline 

estimates which uses data from about six months after graduation. For example, the estimated returns 

around two years after graduation is about 11% and is statistically significant. The point estimate actually 

increases three years after graduation to 29% and remains as high as 13% around four years after 

graduation. The donut RD estimates excluding observations at the 3.5 cutoff are qualitatively similar, 

although they are less precisely estimated and tend to be smaller in magnitude.  

While ideally, we would like to follow cohorts of students for a longer period of time to be able to more 

conclusively examine how the returns change over the lifecycle. Nevertheless, the persistence of the 

earnings returns up to four years after graduation provides suggestive evidence that the observed returns 

are unlikely to be entirely driven by simple models of labor market signaling (especially in light of 

previous literature that provides evidence of employer learning within the first three years in the labor 

market). An alternative mechanism that could give rise to such patterns is the initial reliance on the labor 

market signal results in students with the signal being placed into career tracks that offer greater early 

career skill accumulations and earnings prospects relative to students who narrowly miss out on acquiring 

the signal. The empirical patterns are also consistent with a human capital interpretation, where the honors 

 
19 The tax data is only available up until 2016. Due to the demanding nature of the RD specification, we focus on the four 

cohorts for up to four years after graduation to ensure sufficient power. 
20 We adopt similar sample restrictions as the previous analysis. In addition, because we do not have information on hours worked 

in the tax data, we trim the bottom 5 percent of income observations to remove individuals who are likely to be only partially 

attached to the labor force. 
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(fourth) year directly increases students’ human capital, which is subsequently rewarded in the labor 

market.   

5.2 Policy Change: Lowering the Grade Threshold for the Honors Year 

Next, we study the implications of a policy change that lowered the grade threshold for the honors     year. In 

2014, the university lowered the grade from 3.5 to 3.2 to qualify for the honors year and the new threshold 

applied to cohorts admitted after Academic Year 2012/2013. Among cohorts admitted between 2012 

and 2016, on average, about 84% of students graduate with honors, a       substantial increase from 56% for 

the earlier cohorts (Appendix Table B.1). 

In theory, the effects of lowering the grade threshold on the return of the honors year largely depends on 

whether the return primarily reflects labor market signaling or human capital accumulation, potential 

general equilibrium effects, and heterogeneity in the returns for the marginal student. The signaling model 

would predict that the lowering of the threshold would tend to reduce the value of the honors year since 

employers now expect those who complete the honors year to be, on average, of lower ability than before.21 

The predictions of the human capital model are more ambiguous. If the extra year of schooling directly 

increases the labor market productivity of students, employers might continue to value the honors year 

even as more students complete the honors year. In particular, this situation would arise if the demand for 

workers with the honors degree is elastic22 and the productivity benefit of the honors year is similar for 

students at the 3.5 and 3.2 CAP cutoff. If, on the other hand, the demand for students with an honors 

degree is inelastic and/or the productivity benefit for the marginal student at the 3.2 cutoff is low, the value 

of the honors year could decrease following the lowering of the grade threshold. 

Applying the same RD estimation strategy to the new grade threshold, we find that there are clear 

discontinuities in the likelihood of completing the honors    year and in the log monthly earnings at the new 

grade threshold of 3.2 (Appendix Figure B.1). As shown in Table 3, the RD estimates suggest that 

narrowly passing the 3.2 threshold increases the likelihood that a student completes the honors year by 

about 33 percentage points and raises their monthly salary by 6%. Using the specification with the full set 

of controls, we find a wage premium of around 17% at the lower grade threshold.23 This magnitude is 

larger than the estimated wage returns at the 3.5 threshold, albeit the difference is not statistically 

significant.24 Overall, the findings show that lowering the grade threshold does not decrease the return to 

honors year, providing further evidence that the return is unlikely to be entirely driven by labor market 

signaling. 

 

6. Conclusion 

 

Exploiting a grade-based eligibility rule for an additional year of college education, at a large, publicly-

 
21 Employers are very used to hiring NUS students and are quite aware of the difference between honors and non-honors students 

as NUS is the largest public university and accounts for about 40% of the college-going population in Singapore. We also expect 

potential employers to be quite well-informed about the lowering of the grade threshold for the honors year, as this was reported 

through various media outlets including the national newspaper (Davie, 2014). 
22 Lowering the threshold increases the number of honors graduates by about 900 (16000*(0.84-0.56)/5) per cohort.  
23 We do not find any effect on the likelihood of full-time employment of completing the honors year at the 3.2 CAP threshold 

(see Appendix Table B.2). 
24 The estimated return is robust to the donut RD specification (Table 3, columns (7)-(9)) and generally stable with varying 

bandwidths (Appendix Figure B.2) and the inclusion of quadratic polynomials of the running variables (Appendix Table B.3). 
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funded university in Singapore, we find substantial wage returns to completing a fourth (honors) year for 

students at the margin of the grade threshold (about the average in the grade distribution). Our findings 

have direct implications on the question of how to structure university education to improve students’ 

labor market outcomes. We find, even conditional on a college degree, substantial earnings returns to an 

additional year of more advanced undergraduate coursework. One policy implication of our findings is 

that the public and private investment into additional year in college can indeed increase students’ human 

capital and improve their performance in the labor market for a substantial period of time. In addition, we 

provide some suggestive evidence on the role of signaling vs. human capital in explaining the value of an 

additional year of schooling and find evidence consistent with the extra year of undergraduate education 

contributing to an increase in human capital accumulation which is valued in the labor market. The gain 

could be partly attributed to the courses and training taken in the additional year in college, or initially 

landing jobs and career tracks that offer greater early career skill accumulation and earnings prospects.  
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Figure 1: Density Plots and Balance Checks (3.5 cutoff) 

 

(a) Density of Actual vs. Simulated CAP in Year 3    (b) Predicted Probability of Completing 4th Year  

 

Notes. Figure 1(a) plots the actual and predicted share of students in a 0.05 CAP bin based on CAP in           the second semester 

of the third year. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, 

and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 and 

AY2011/12 who have graduated from NUS. The predicted distribution of CAP is based on a simulation where we predict each 

students’ CAP by simulating their grades in each module in their transcript based         on random draws (with replacement) from their 

grade distribution up until the semester before the end of their third year. These simulated grades are used to calculate a predicted 

CAP for each student based on the assignment of points to letter grades. Figure 1(b) plots the average value of predicted probability 

of completing the honors year in a 0.05 third year CAP bin. The predicted probability is calculated by OLS using predetermined 

covariates, including gender, age, race, nationality, entry route, home faculty, cohort, UAS, year 1 and year 2 CAP. The dashed 

lines are local linear regression fitted to the underlying data. The vertical line indicates the CAP threshold (3.5) that govern the 

eligibility for the honors year. 
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Figure 2: First Stage and Reduced Form Relationship for Completing the Honors Year (3.5 Cutoff) 

(a) First Stage                                                                    (b) Reduced Form 

 

Notes. Each dot is the average rate of completing the honors year (Figure 2(a)) or the average log monthly earnings (Figure 2(b)) 

in a 0.05 Cumulative Average Point (CAP) bin. The vertical line indicates the CAP threshold (3.5) that governs the eligibility 

for the honors year. The sample for individuals’ monthly wage (Figure 2(b)) includes NUS undergraduates who responded to the 

employment survey as working full-time, permanent or temporary.
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Table 1: Regression Discontinuity Estimates for Completing the Fourth (Honors) Year at the 3.5 Cutoff 

 

Outcome: Completed Honors Year  Log Monthly Salary 

 First Stage  Reduced Form 2SLS 
Donut RD (excl. CAP range around 

cutoff) 
        At cutoff ± 0.05  ± 0.075  

  (1) (2)  (3) (4) (5) (6) (7) (8) (9) 

Third year CAP ≥ 3.5 0.351*** 0.354***  0.044** 0.042**      

 (0.034) (0.034)  (0.017) (0.017)      

Completed honors year      0.124** 0.118** 0.110** 0.141*** 0.130*** 
      (0.049) (0.047) (0.050) (0.037) (0.043) 

Controls:           

Background controls no yes  no yes no yes yes yes yes 

Undergraduate admission 

score (UAS) 
no yes  no yes no yes yes yes yes 

First & Second year CAP no yes  no yes no yes yes yes yes 

Faculty FE, Cohort FE yes yes  yes yes yes yes yes yes yes 

Optimal bandwidth 0.2 0.2  0.2 0.2 0.2 0.2 0.2 0.3 0.3 

Observations 2329 2329  2329 2329 2329 2329 2214 2845 2572 

R-squared 0.404 0.42  0.038 0.088      

Notes. The sample includes all students admitted to NUS between AY2005/06 and AY2011/12, who responded to the employment survey as full-time employed with monthly 

income data. The optimal bandwidth for each RD specification is calculated using the rdbwselect command in STATA. Robust standard errors in parentheses ***significant at 1%, 

**5%, *10%. 
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Table 2: 2SLS Estimates of the Returns to the Honors Year up to Four Years Post-Graduation (3.5 Cutoff) 

         

  Log Annual Income from Employment 

Years after graduation: 2 years  3 years  4 years 

 2SLS 
Donut RD 

(excl. cutoff obs) 
 2SLS 

Donut RD 

(excl. cutoff obs) 
 2SLS 

Donut RD 

(excl. cutoff obs) 

  (1) (2)   (3) (4)   (5) (6) 

Completed honors year 0.110* 0.111 
 0.288*** 0.230***  0.133* 0.086 

  (0.063) (0.069)   (0.077) (0.087)   (0.069) (0.075) 

Controls:         

Background controls yes yes  yes yes  yes yes 

Undergraduate admission score 

(UAS) 
yes yes  yes yes  yes yes 

First & Second year CAP yes yes  yes yes  yes yes 

Faculty FE, Cohort FE yes yes   yes yes   yes yes 

Observations 1813 1704   1483 1378   1815 1706 

Notes. The data is from the merged tax records. The sample is restricted to Singapore residents with positive income from employment and were admitted to NUS 

between AY2005/2006 and AY2008/2009. We further trim the bottom 5% of income observations to remove individuals who are partially attached to the labor force. 

The optimal bandwidth for the sample with data 2 years after graduation is 0.22, for 3 years after graduation is 0.18, and for 4 years after graduation is 0.22. Robust 

standard errors in parentheses ***significant at 1%, **5%, *10%.  
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Table 3: Regression Discontinuity Estimates for Completing the Fourth (Honors) Year at the 3.2 Cutoff 

   
 

  
 

  
  

Outcome:  Completed Honors Year  Log Monthly Salary 

 
 

First Stage  

 
Reduced Form  2SLS 

Donut RD (excl. CAP range 

around cutoff) 

         At cutoff ± 0.05 ± 0.075 

   (1) (2)  (3) (4) (5) (6) (7) (8) (9) 

Third year CAP ≥ 3.2  0.329*** 0.328***  0.058** 0.055*      

  (0.051) (0.051)  (0.029) (0.029)      

Completed honors year       0.177** 0.168* 0.177* 0.181* 0.126** 

            (0.091) (0.089) (0.093) (0.106) (0.060) 

Controls:            

Background controls  no yes  no yes no yes yes yes yes 

Undergraduate admission score 

(UAS) 

 
no yes 

 
no yes no yes yes yes yes 

First & Second year CAP  no yes  no yes no yes yes yes yes 

Faculty FE, Cohort FE  yes yes  yes yes yes yes yes yes yes 

Optimal bandwidth  0.3 0.3  0.3 0.3 0.3 0.3 0.3 0.3 0.5 

Observations  1187 1187  1187 1187 1187 1187 1169 984 1798 

R-squared  0.357 0.360  0.048 0.069 - - - - - 

Notes. The sample includes all students admitted to NUS between AY2012/13 and AY2016/17, who responded to the employment survey as full-time employed with 

monthly income data. The optimal bandwidth for each RD specification is calculated using the rdbwselect command in STATA. Robust standard errors in parentheses 

***significant at 1%, **5%, *10%. 
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Online Appendix  
 

A. RDD Validity and Robustness Checks at the 3.5 CAP Cutoff 
 

 

 

 
Notes. See Table 1 for a description of the sample. The figure plots coefficients and 95% confidence 

intervals from 2SLS models estimated using bandwidths ranging from 0.15 to 0.5 CAP points above and 

below the threshold (3.5) for honors year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure A.1: 2SLS Estimates with Varying Bandwidths at the 3.5 Cutoff 
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(a) Year 1, Semester 2 CAP (b) Year 2, Semester 2 CAP 

 

 

 

(c) Standardized Undergraduate Admission Score (UAS) 
 

Notes. Each dot is the average value of the corresponding variable in a 0.05 third year CAP bin. The dashed lines 

are local linear regression fitted to the underlying data. The vertical line indicates the CAP threshold (3.5) that 

governs the eligibility for the honors year. 

 

 

 

 

  

Figure A.2 Balance Checks - Ability Proxies Around the 3.5 Cutoff 
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Notes. Each dot is the average CAP obtained in the last semester (Year 3, Semester 2) in a 0.05 third year CAP bin. 

The vertical line indicates the CAP threshold (3.5) that govern the eligibility for the honors year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A.3: Average Grade (CAP) in Year 3, Sem 2 



21  

 

(a) Year 3, Semester 1 CAP 

 

(b) Year 2, Semester 2 CAP 
 

Notes. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, 

and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 

and AY2011/12 who have graduated from NUS. Each dot is the share of students in a 0.05 CAP bin. The vertical 

lines indicate the points that correspond to grades, i.e., 5.0: A, 4.5: A-, 4.0: B+, 3.5: B, 3.0: B-, 2.5: C+. 

 

 

 

 

 

 

 

 

 

Figure A.4: Density Plot of Cumulative Average Point (CAP) Scores in Prior Semesters (3.5 Cutoff) 
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Figure A.5:  Main Density Plot and Density Plot Using Donut Hole of 0.1 (3.5 Cutoff)   

 
 

Notes. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, and the 

Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 and AY2011/12 

who have graduated from NUS. Each dot is the share of students in a 0.05 CAP bin. The circles indicate the overall distribution 

of Year 3, Semester 2 CAP scores, the plusses indicate the distribution omitting observations at the 3.5 cutoff,  while the crosses 

indicate the distribution omitting a donut hole of 0.1 (+/- 0.05 CAP range around the 3.5 threshold). The vertical lines indicate the 

points that correspond to grades, i.e., 5.0: A, 4.5: A-, 4.0: B+, 3.5: B, 3.0: B-, 2.5: C+. 
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Table A.1: Summary Statistics for the Full Sample and GES Sample with Employment Data (3.5 cutoff) 

                    

 Admin Data Sample  Merged GES Sample   

Variables(s) 

N Mean SD 
 

N Mean SD 
 p-value 

of 
  difference 

(1) (2) (3)   (4) (5) (6)   (7) 

4th Year CAP 9467 4.00 0.41  7117 4.01 0.41  0.524 

3rd Year CAP 15550 3.70 0.54  11507 3.71 0.54  0.164 

2nd Year CAP 16202 3.64 0.55  11948 3.65 0.55  0.169 

1st Year CAP 16178 3.61 0.57  11929 3.62 0.57  0.182 

Graduated with Honors Degree 16209 0.56 0.50  11952 0.57 0.50  0.036 

Standardized University 

Admission Score 
16209 0.00 1.00  11952 0.00 1.00  0.904 

Entered from Junior College 

(1=Yes) 
16209 0.89 0.32  11952 0.89 0.31  0.885 

Female 16209 0.66 0.47  11952 0.65 0.48  0.113 

Singapore Citizen 16209 0.96 0.20  11952 0.96 0.19  0.533 

Year of Birth 16209 1988.51 2.19  11952 1988.60 2.14  0.001 

Faculty of Arts and Social 

Sciences 
16209 0.43 0.50  11952 0.43 0.50  0.834 

Faculty of Science 16209 0.35 0.48  11952 0.35 0.48  0.891 

Faculty of Business 16209 0.21 0.41   11952 0.21 0.41   0.925 

Notes: The admin data sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, and the 

Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 and AY2011/12 who have 

graduated from NUS (i.e. cohorts subject to the 3.5 cutoff for enrolling in the honors year). The GES sample is further restricted to those who 

responded to the employment survey in the year of graduation. 
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Table A.2: Full-Time Employment Estimates at the 3.5 Cutoff 

       

  
First-stage 

Complete honors year 

Reduced-form 

Full-Time 

Employment 

2SLS 

  (1) (2) (3) (4) (5) (6) 

Third year CAP ≥ 3.5 0.365*** 0.364*** 0.003 0.005   

 (0.031) (0.031) (0.029) (0.029)   

Completed honors year     0.009 0.014 

          (0.080) (0.080) 

Controls:       

Background controls no yes no yes no yes 

Undergraduate admission score (UAS) no yes no yes no yes 

First & Second year CAP no yes no yes no yes 

Faculty FE, Cohort FE yes yes yes yes yes yes 

Observations 2868 2868 2868 2868 2868 2868 

R2 0.413 0.428 0.021 0.033 - - 

Notes. The bandwidth used is 0.2. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of 

Science, and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 and 

AY2011/12 who have graduated from NUS (i.e. cohorts subject to the 3.5 cutoff for enrolling in the honors year) and who responded to the 

employment survey with employment status data. Robust standard errors in parentheses ***significant at 1%, **5%, *10%. 

 

  

 

 



 

 

Table A.3: Main Estimates with Quadratic Polynomials of Running Variable (3.5 Cutoff) 

       

  
First-stage 

Complete honors year 

Reduced-form 

Log Monthly Salary 
2SLS 

  (1) (2) (3) (4) (5) (6) 

Third year CAP ≥ 3.5 0.510*** 0.510*** 0.033*** 0.035***   

 (0.018) (0.018) (0.011) (0.011)   

Completed honors year     0.066*** 0.069*** 

          (0.021) (0.021) 

Controls:       

Background controls no yes no yes no yes 

Undergraduate admission score (UAS) no yes no yes no yes 

First & Second year CAP no yes no yes no yes 

Faculty FE, Cohort FE yes yes yes yes yes yes 

Quadratic polunomial in third-year 

CAP 
yes yes yes yes yes yes 

Observations 8637 8637 8637 8637 8637 8637 

R-squared 0.686 0.69 0.142 0.186 - - 

Notes. No bandwidth is imposed in this specification.  The sample includes all Singaporean students from the Faculty of Arts and Social 

Sciences, Faculty of Science, and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between 

AY2005/06 and AY2011/12 who have graduated from NUS (i.e. cohorts subject to the 3.5 cutoff for enrolling in the honors year) and who 

responded to the employment survey as full-time employed with monthly income data. Robust standard errors in parentheses ***significant at 

1%, **5%,*10%. 
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Table A.4: Estimated Discontinuity in Predetermined Individual Characteristics 

            

  
Standardized 

UAS 

Y1S1 

CAP 

Y2S2 

CAP 
Female Chinese 

Singaporean 

Citizen 

Year  

of Birth 

Junior 

College 
Biz FASS FOS 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

Third year CAP 

≥ 3.5 
-0.009 -0.001 -0.005 -0.020 0.017 -0.004 -0.012 0.000 -0.018 0.040 -0.022 

  (0.076) (0.024) (0.011) (0.040) (0.027) (0.015) (0.095) (0.025) (0.038) (0.042) (0.039) 

Controls:            

Cohort FE yes yes yes yes yes yes yes yes yes yes yes 

Observations 2329 2329 2329 2329 2329 2329 2329 2329 2329 2329 2329 

Control Mean -0.219 3.436 3.473 0.703 0.904 0.966 1988.746 0.924 0.235 0.456 0.309 

Notes. Each cell presents the estimated discontinuity from a regression with bandwidth 0.2 in the corresponding variable, including standardized university admission score (UAS), CAP by 

the first semester of first year, CAP by the second semester of second year, gender, race (dummy for Chinese vs. non-Chinese), citizenship (dummy for Singaporean Citizen vs. PR), Year of 

Birth, whether entered NUS through junior college vs polytechnic, and home faculty (business, arts and social sciences, and science). All regressions include cohort fixed effects. Control 

means are the means of the respective variable among individuals with 3.3<CAP<3.5. Robust standard errors in parentheses ***significant at 1%, **5%, *10%. 
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Table A.5: Estimated Discontinuity in the Likelihood of Responding to the Graduate Employment Survey 

   

  Participated in GES 

  (1) (2) 

Third year CAP ≥ 3.5 -0.010 -0.008 

  (0.029) (0.029) 

Controls:   

Background controls no yes 

Undergraduate admission score (UAS) no yes 

First & Second year CAP no yes 

Faculty FE, Cohort FE yes yes 

Observations 4175 4175 

Notes. The bandwidth used is 0.2. The sample includes all Singaporean students from the 

Faculty of Arts and Social Sciences, Faculty of Science, and the Faculty of Business who 

were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 

and AY2011/12 who have graduated from NUS (i.e. cohorts subject to the 3.5 cutoff for 

enrolling in the honors year). Robust standard errors in parentheses ***significant at 1%, 

**5%, *10%. 
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Table A.6: Estimates of the Returns to an Honors Designation vs. Pass Degree for Students in Four-Year 

Programs (Faculty of Engineering, School of Computing, and School of Design and Environment) 

   

  Log monthly salary 

  (1) (2) 

Panel A: AY2005/06 to AY2011/12 Cohorts (Subject to 3.2 Cutoff for (Third Class) 

Honors) 

Final CAP ≥ 3.2 -0.041** -0.039** 

  (0.019) (0.019) 

Observations 1583 1583 

Panel B: AY2012/13 to AY2016/17 Cohorts (Subject to 3.0 Cutoff for Honors) 

Final CAP ≥ 3.0 0.002 0.009 

  (0.040) (0.039) 

Observations 445 445 

Controls:   

Background controls no yes 

Undergraduate admission score (UAS) no yes 

First & Second year CAP no yes 

Faculty FE, Cohort FE yes yes 

Notes. The optimal bandwidth is 0.3 for both panels. Panel A includes Singaporean students from the 

Faculty of Engineering, School of Computing, and the School of Design and Environment who were 

admitted to NUS from the Junior College or Polytechnic route between AY2005/06 and AY2011/12 while  

Panel B includes similar students admitted to NUS between AY2012/13 and AY2017/17, who responded 

to the employment survey as full-time employed with monthly income data. Robust standard errors in 

parentheses ***significant at 1%, **5%, *10%. 
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Table A.7: Heterogeneity by Gender and Socioeconomic Status 
 

  Log Monthly Salary 

 Main Estimate  Female Male  

Need 

Financial Aid 

No Need for 

Financial Aid 

Optimal Bandwidth 0.2  0.2 0.3  0.3 0.3 

  (1)   (2) (3)   (4) (5) 

Completed honors year 0.118**  0.122** 0.125*  0.092 0.134*** 

 (0.047)  (0.053) (0.071)  (0.059) (0.038) 

Controls:        
Background controls yes  yes yes  yes yes 

Undergraduate admission 

score (UAS) yes  yes yes  yes yes 

First & Second year CAP yes  yes yes  yes yes 

Faculty FE, Cohort FE yes   yes yes   yes yes 

Observations  2,329  1,637 985  1,049 2,374 

Notes. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, and 

the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2005/06 and 

AY2011/12 who have graduated from NUS (i.e. cohorts subject to the 3.5 cutoff for enrolling in the honors year). Robust 

standard errors in parentheses ***significant at 1%, **5%, *10%. For each subgroup (e.g., female vs male), we apply the 

optimal bandwidth for the subsample. 
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B. Results for the 3.2 Grade Cutoff 

 

       
(a) First Stage                                                                (b) Reduced Form 

 

Notes. Each dot is the average rate of completing the honors year in a 0.05 Cumulative Average Point (CAP) bin. The dashed lines are 

local linear regression fitted to the underlying data. The vertical line indicates the CAP threshold (3.2) that governs the eligibility for 

the honors year for these cohorts. The sample for individuals’ monthly wage (Figure B.1(b)) includes Singaporean students from the 

Faculty of Arts and Social Sciences, Faculty of Science, and the Faculty of Business who were admitted to NUS via the Junior College 

and Polytechnic route between AY2012/13 and AY2016/17 who have graduated from NUS and who responded to the employment survey 

as working full-time, permanent or temporary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure B.1: First Stage and Reduced Form Relationship for Completing the Honors Year (3.2 Cutoff) 
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Notes. The figure plots coefficients and 95% confidence intervals from 2SLS models estimated using   bandwidths 

ranging from 0.15 to 0.5 CAP points above and below the threshold (3.2) for honors year.  

 

 

Notes. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of 

Science, and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route 

between AY2012/13 and AY2016/17 who have graduated from NUS. Each dot is the share of students in a 0.05 

CAP bin. The vertical lines indicate the points    that correspond to grades, i.e., 5.0: A, 4.5: A-, 4.0: B+, 3.5: B, 

3.0: B-, 2.5: C+

Figure B.2: 2SLS Estimates with Varying Bandwidths (3.2 Cutoff) 

Figure B.3: Density Plot of Cumulative Average Point (CAP) Scores by Year 3 (3.2 Cutoff) 
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Table B.1: Summary Statistics for the Full Sample and the GES Sample with Employment Data (3.2 Cutoff) 

                    

 Admin Data Sample  Merged GES Sample   

 

N Mean SD 
 

N Mean SD 
 p-value 

of 
  difference 

(1) (2) (3)   (4) (5) (6)   (7) 

4th Year CAP 13153 4.07 0.42  7894 4.05 0.42  0.027 

3rd Year CAP 15737 3.91 0.51  9770 3.87 0.52  0.000 

2nd Year CAP 15978 3.88 0.52  9951 3.83 0.54  0.000 

1st Year CAP 15978 3.90 0.55  9949 3.84 0.56  0.000 

Graduated with Honors Degree 15985 0.84 0.37  9953 0.80 0.40  0.000 

Standardized University 

Admission Score 
15779 0.00 1.00  9839 0.01 0.99  0.284 

Female 15985 0.66 0.47  9953 0.66 0.47  0.703 

Singapore Citizen 15985 0.95 0.22  9953 0.95 0.23  0.296 

Year of Birth 15985 1994.08 1.82  9953 1993.55 1.63  0.000 

Faculty of Arts and Social 

Sciences 
15985 0.46 0.50  9953 0.44 0.50  0.021 

Faculty of Science 15985 0.35 0.48  9953 0.37 0.48  0.000 

Faculty of Business 15985 0.19 0.39   9953 0.18 0.39   0.128 

Notes: The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of Science, and the Faculty of 

Business who were admitted to NUS via the Junior College and Polytechnic route between AY2012/13 and AY2016/17 who have graduated 

from NUS (i.e. cohorts subject to the 3.2 cutoff for enrolling in the honors year). The GES sample is further restricted to those who responded 

to the employment survey in the year of graduation. 
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Table B.2: Full-Time Employment Estimates at the 3.2 Grade Cutoff 

       

  
First-stage 

Complete honors year 

Reduced-form 

Log Monthly Salary 
2SLS 

  (1) (2) (3) (4) (5) (6) 

Third year CAP ≥ 3.2 0.350*** 0.348*** -0.026 -0.029   

 (0.048) (0.048) (0.034) (0.034)   

Completed honors year     -0.074 -0.083 

          (0.097) (0.098) 

Controls:       

Background controls no yes no yes no yes 

Undergraduate admission score (UAS) no yes no yes no yes 

First & Second year CAP no yes no yes no yes 

Faculty FE, Cohort FE yes yes yes yes yes yes 

Observations 1339 1339 1339 1339 1339 1339 

R-squared 0.347 0.350 0.030 0.036 - - 

Notes. The bandwidth used is 0.3. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of 

Science, and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2012/13 and 

AY2016/17 who have graduated from NUS (i.e. cohorts subject to the 3.2 cutoff for enrolling in the honors year) and who responded to 

the employment survey as full-time employed with monthly income data. Robust standard errors in parentheses ***significant at 1%, 

**5%, *10%. 
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Table B.3: Main Estimates with Quadratic Polynomials of Running Variable (3.2 Cutoff) 

       

  
First-stage 

Complete honors year 

Reduced-form 

Log Monthly Salary 
2SLS 

  (1) (2) (3) (4) (5) (6) 

Third year CAP ≥ 3.2 0.191** 0.191** 0.032 0.025   

 (0.082) (0.082) (0.043) (0.043)   

Completed honors year     0.165 0.129 

          (0.228) (0.226) 

Controls:       

Background controls no yes no yes no yes 

Undergraduate admission score (UAS) no yes no yes no yes 

First & Second year CAP no yes no yes no yes 

Faculty FE, Cohort FE yes yes yes yes yes yes 

Quadratic polynomial in third-year 

CAP 
yes yes yes yes yes yes 

Observations 1187 1187 1187 1187 1187 1187 

R-squared 0.361 0.364 0.048 0.070 - - 

Notes. The bandwidth used is 0.3. The sample includes all Singaporean students from the Faculty of Arts and Social Sciences, Faculty of 

Science, and the Faculty of Business who were admitted to NUS via the Junior College and Polytechnic route between AY2012/13 and 

AY2016/17 who have graduated from NUS (i.e. cohorts subject to the 3.2 cutoff for enrolling in the honors year) and who responded to the 

employment survey as full-time employed with monthly income data. Robust standard errors in parentheses ***significant at 1%, **5%, 

*10%. 

 

 

 


